[The mechanisms of short-term forms of synaptic plasticity].
In experiments on the frog cutaneous pectoris muscle in cases of different external calcium concentrations, using extracellular recording technique, processes of facilitation and depression of transmitter release during the high-frequency stimulation were investigated. On the ground of experiments using intracellular mobile calcium buffers BAPTA-AM and EGTA-AM, it was proposed that at least two (low- and high-affinity) calcium-binding sites underlie the facilitation. Both the facilitation and the depression were accompanied by such transformations of underlied of nerve ending responses as changes of the third phase amplitude. Application of potassium channel blockers allowed us to reveal the significant contribution of changes of duration of the AP repolarisation phase and, accordingly, the changes of magnitude of calcium influx to development of facilitation and depression of transmitter release. It was also revealed that, during the high-frequency rhythmic stimulation, the increase of asynchrony of transmitter release leading to decrease of facilitation and increase of depression occurred. It was concluded that the forms of short-term synaptic plasticity--facilitation and depression, were caused by various presynaptic mechanisms: the increase of concentration of "local" and accumulation of "residual" calcium, the changes of calcium influx, increase of temporal course of secretion, the impairment of equilibrium between the depletion and restoration of mediator supply. Due to some of these processes and specific conditions of synapse functioning, the facilitation of the depression of transmitter release occurred.